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(54) INFORMATION COMMUNICATION CONTROLLER AND SYSTEM FOR THE SAME 



(57) A mobile terminal (20) requests an information 
center (10) to furnish information by making a telephone 
call to the center (1 0). At the time of making the request, 
the terminal (20) transmits the available capacity of its 
own data memory (24) to the center. The center (10) 
compares the transmitted available capacity with the 
volume of the requested information and. when the 
capacity is smaller than the volume, reduces the volume 



of the data in accordance with the priority of the data 
and transmits the reduced data. Therefore, the occur- 
rence of such a case can be prevented that the recep- 
tion of the information is not completed due to the 
insufficient available capacity and received data 
become useless. 
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Description 

BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 

[0001] The present invention relates to data commu- 
nications control for transmitting various types of data 
from ah information center to mobile terminals, and 
more particularly to editing of the data to be transmitted. 

2. DESCRIPTION OF THE RELATED ART 

[0002] Information provider services providing various 
types of data through communication lines have 
become well known and widely available. Correspond- 
ingly, there is an increasing number of instances where 
moving vehicles, such as automobiles, carry communi- 
cations equipment, and also an increasing number of 
instances where various types of information provider 
services are used through mobile communications. 
[0003] For example, an apparatus disclosed in Japa- 
nese Patent Laid-Open Publication No. Hei 6-78075 
transmits an information request signal from a vehicle to 
an information center and obtains corresponding infor- 
mation provided from the information center. This sort of 
system enables the necessary information to be 
obtained as desired from a moving vehicle. In particular, 
there are many instances during movement where little 
time is available for obtaining information or for confirm- 
ing the contents of the obtained information. Accord- 
ingly, a system for selecting and obtaining only desired 
information is extremely advantageous. 
[0004] It is highly essential for a terminal apparatus 
carried in a moving vehicle or for a portable terminal to 
have such features as compact size, low power con- 
sumption and low cost. Accordingly, such mobile or 
portable terminals often do not carry a large memory. 
Therefore, it may be impossible to receive all the data 
requested from the information center when the amount 
is large. Partial data is often completely useless, and 
communication sessions often end up being a waste. 

SUMMARY OF THE INVENTION 

[0005] The present invention solves the aforemen- 
tioned problem by providing a data communications 
control apparatus and system for receiving valid infor- 
mation at all times. 

[0006] The present invention, a data communications 
control apparatus in a mobile terminal capable of receiv- 
ing various types of data sent from an information 
center and storing the data to a memory having a pre- 
determined capacity, is characterized in that it transmits 
the amount of available memory capacity to the infor- 
mation center. 

[0007] Furthermore, the present invention is charac- 
terized in that it detects the available capacity in the 



memory carried in the above-mentioned mobile termi- 
nal, edits the data to be transmitted according to the 
available capacity, and transmits data having a size less 
than or equal to the above-mentioned available capac- 
s ity. 

[0008] Furthermore, the present invention is charac- 
terized in the above-mentioned mobile terminal in that it 
transmits the available capacity in the memory for stor- 
ing data sent from the information center, arid in the 

w above-mentioned information center by editing the data 
to be transmitted according to the available capacity 
value that was received and then transmitting data in an 
, amount that does not exceed the above-mentioned 
available capacity. 

is [0009] In this manner, the mobile terminal transmits . 
data regarding the available capacity in its memory. 
Therefore, the data to be transmitted can be edited at 
the information center to a size that is no greater than 
the indicated available capacity. Therefore, the mobile 

20 terminal can consistently receive data in an amount less 
than or equal to the available capacity. This can prevent 
situations where a part of data becomes lost and com- 
munication sessions are wasted due to insufficient 
memory space during reception. 

25 [001 0] The present invention transmits the available 
capacity value of the memory to the information center 
in response to an inquiry from the information center 
regarding the available capacity in memory. 
[001 1 ] The present invention also transmits, together 

30 with the above-mentioned available capacity value, 
request information for specifying the contents of the 
desired data to be received from the information center. 
[001 2] The present invention organizes this available 
capacity value and request information into a single 

35 data frame. 

[001 3] In this manner, the information center sends an 
inquiry to the mobile terminal regarding the available 
capacity, and in response to this inquiry, the mobile ter- 
minal provides the available capacity value to the infor- 

40 mation center, thereby enabling the information center 
to easily obtain the available capacity value. Further- 
more, by then sending the request information specify- 
ing the desired content of the service to be received 
together with the transmission of the available capacity 

45 value, it is possible to prevent the protocol from becom- 
ing complicated. 

[0014] The present invention is further characterized 
in that the information center compares the size of data 
to be transmitted to the mobile terminal with the availa- 
so bie capacity that was sent from the moving vehicle, and 
edits the data according to the comparison result so that 
the size of the data to be transmitted does not exceed 
the available capacity. 

[001 5] As a result, if there is sufficient available capac- 
55 ity, the requested data can be provided in its entirety to 
the mobile terminal, while, if the available capacity is 
insufficient, the data amount can be reduced. 
[0016] The present invention is further characterized 
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in that, when the available capacity is insufficient in the 
comparison result, the information center separates the 
content of data to be transmitted according to priority, 
and selects and transmits data having high priority. 
[0017] By assigning priority, the information center 
automatically selects data having high necessity from 
among the data fitting the available capacity. Therefore, 
the mobile terminal can receive high priority data. 
[0018] Furthermore, the present invention is charac- 
terized in that the information center separating the data 
to be transmitted into information list data and detailed 
content data, and assigning high priority to the informa- 
tion list data. 

[0019] The list data enables the user to recognize the 
information regarding data. Therefore, the user can 
judge which information should be obtained. The mem- 
ory can be organized as needed in order to be able to 
store information and the information can be received 
again. 

[0020] The present invention is further characterized 
in that the information list data is a list of received elec- 
tronic mail. By presenting the list of received electronic 
mail, the user of the mobile terminal can check to see 
what electronic mail has arrived. Based on this elec- 
tronic mail list, the user can obtain urgent correspond- 
ence in a reliable and timely manner. 
[0021 ] The present invention relates to a system com- 
prising a data communications control apparatus for a 
moving vehicle, a data communications control appara- 
tus for an information center, a moving vehicle, and an 
information center; a method for performing data com- 
munications control of these items; and a medium which 
stores a program for executing their operations on com- 
puter. The medium may be of any form, such as a CD- 
ROM, that can store programs. In addition, programs 
may be provided through communications. The pro- 
gram for the mobile terminal is preferably provided from 
the information center to the mobile terminal through 
communications. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0022] 

Fig. 1 is a block diagram showing an overall system 
configuration. 

Fig. 2 shows a communications protocol. 

Fig. 3 shows the organization of a transmission 

data frame. 

Fig. 4 is a flowchart of the editing process. 

Fig. 5 shows a list of received mail. 

Fig. 6 shows an overall system configuration. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0023] A preferred embodiment (hereinafter referred 
to as an "embodiment") of the present invention will be 



described below with reference to the drawings. 
Overall Configuration 

5 [0024] Fig. 1 is a block diagram showing an overall 
configuration of the communications system concerning 
the embodiment. An information center 10 internally 
comprises a CPU ~\2,a data memory 14, and a commu- 
nications device 16. Data memory 14 stores various 

10 types of data which information center 10 collects and 
provides services for. The data may be collected online 
by information center 10 from other facilities or may be 
directly input through input means and created in infor- 
mation center 10. 

15 [0025] CPU 1 2 writes data to or reads data from data 
memory 1 4, and further controls various operations in 
information center 10, such as the operation of commu- 
nications device 16. Communications device 16 per- 
forms online communications with an . external 

20 communications vendor 18. For example, communica- 
tions are performed through digital communication 
fines. 

[0026] Communications vendor 1 8 is connected to a 
telephone network and performs wireless communica- 

25 tions with moving vehicles via many base stations. 

[0027] A terminal apparatus 20 carried oh the moving 
vehicle internally comprises a CPU 22, a data memory 
24, a mobile telephone 26, an input device 28, and a 
display device 30. Mobile telephone 26 signifies a tele- 

30 phone for mobile use carried in a vehicle, and includes, 
besides the so-called car phone, any telephone such as 
a portable telephone or a portable telephone having the 
functions of a hands-free telephone that is placed in a 
cradle in vehicles. Data memory 24 stores various types 

35 of data, such as the data obtained from information 
center 10. CPU 22 controls the writing to and reading 
from data memory 24 of data as well as performs the 
operation of mobile telephone 26 in accordance with 
input of commands from input device 28. the control of 

40 the display of data on display device 30, and so forth. 
Input device 28 inputs various commands by user oper- 
ation and may be formed from a touch panel provided 
on the front panel of display device 30. Mobile tele- 
phone 26 performs communications with information 

45 center 1 0 through the telephone network of communica- 
tions vendor 1 8. In other words, mobile telephone 26, 
which is carried in the moving vehicle, and the base sta- 
tion of communications vendor 18 are connected by, 
radio, and the base station and information center 10 

so are connected through an ordinary telephone network. 
After the telephone line connects, communications 
between information center 10 and mobile terminal 20 
are performed in accordance with a predetermined 
communications protocol Information center 10 may 

55 perform direct communications with mobile terminal 20. 
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Operation 

[0028] The operation in this sort of system is 
described with reference to Fig. 2. First, when a request 
is made to connect with information center 10 as a 
result of user-based operation of input device 28, 
mobile terminal 20 initiates a call using mobile tele- 
phone 26. In other words, a call is made to information 
center 10 in an attempt to connect the telephone lines. 
If a line connection is established, information center 10 
returns ">", for example, to mobile terminal 20. The line 
connection may be confirmed through any method that 
has been decided on in advance. Mobile terminal 20 
transmits a communications protocol classification. For 
example, information is transmitted regarding the classi- 
fication for TTY (teletype) procedure. Information center 
10 recognizes the communications protocol, and first 
requests the transmission of an ID to initiate the infor- 
mation service. This ID is registered in advance in order 
to receive service. As requested, mobile terminal 20 
transmits the predetermined ID, which is "XXXXX" in 
this example. Once the ID is received, information 
center 10 next requests the transmission of a password. 
The password is registered in advance for each ID. 
Mobile terminal 20 transmits the registered password, 
which is "YYYYY" in this example. ■ . ■ 

[0029] Information center 1 0 confirms the user's iden- 
tity from a match between the ID and password stored in 
advance, and begins service when confirmation is 
established. 

[0030] In this embodiment, information center 10 first 
requests the transmission of a request command and 
the amount of available memory capacity. Mobile termi- 
nal 20 responds to this with the request command and 
the amount of available memory capacity. In other 
words, a request is made for transmission of the amount 
of available capacity in data memory 24 of mobile termi- 
nal 20 simultaneously with the request for transmission 
of the request command which specifies data among 
the services provided by information center 10. 
[0031] A data frame containing request commands 
and the amount of available capacity is, for example, 
organized as shown in Fig. 3. A header indicating the 
classification of transmission data is arranged at the 
beginning of the data frame. In this case, data which 
indicates data for requesting information is stored here. 
The number of requests is arranged next. In other 
words, the number of requests is two for mail and news. 
News is usually requested separately for each field. A 
code indicating the content of the request (such as mail) 
followed by its condition (such as not yet read) are 
arranged next. The field of news may be specified in the 
condition data. The end of the data frame includes the 
amount of available capacity. 

[0032] In response to this request, mobile terminal 20 
transmits a request command specifying the classifica- 
tion of requested information and the amount of availa- 
ble memory capacity. In this example, a request is made 



for the transmission of incoming electronic mail (Mail) 
and the providing of the latest news (News). For the 
amount of available memory capacity, 32 KB (kilobytes) 
is transmitted as the usable space in data memory 24 

s for storing received data. This available capacity is 
determined by CPU 22 which examines the contents of 
data memory 24, For example, in addition to the area 
that is totally free, an area storing information which has 
already been output or atn area storing information more 

w than 5 hours old may also be considered to be free 
areas. Furthermore, it is preferable to display the data 
regarding the information stored in data memory 24 on 
display device 30 to confirm whether overwriting is 
allowed by the user. 

75 [0033] Information center 10, which received the 
request command and the data regarding available 
capacity from mobile terminal 20, edits and creates data 
to be transmitted based on the received data. This proc- 
ess is described with reference to Fig. 4. 

20 [0034] First, data corresponding to Mail and News that 
were requested by the request command is read (S1 1) 
from data memory 1 4. Then, the size of the read data to 
be transmitted is determined (S1 2) and compared (S1 3) 
with the available capacity data that was sent from 

25 mobile terminal 20. If the size of the data to be transmit- 
ted is not greater than the available capacity, the data 
that was read is transmitted in its entirety (S1 4) since 
transmitting it in full poses no problem. 
[0035] On the other hand, if in S13 the available 

30 capacity is insufficient for storing the data to be trans- 
mitted, the data is edited (S15) to a size that does not 
exceed the available capacity, and the edited data is 
transmitted (S16). 

[0036] In the editing of S1 5, the read data to be trans- 

35 mitted is first separated into a list portion and a content 
portion. For example, if the data is mail, it is separated 
into the list portion containing bibliographic items such 
as sender, data size, and received time, and into the 
content portion containing the actual mail contents. If 

40 the data is news, it is separated into news titles and con- 
tents. The data may be separated in advance and 
stored in data memory 14 of information center 10. 
[0037] The data to be transmitted is then edited to fit 
the available capacity. During editing, list data is 

45 assigned high priority and mail is assigned higher prior- 
ity than news. Therefore, priority is assigned in order of 
(i) list of mail, (ii) title of news, (iii) contents of mail, and 
(iv) contents of news, and the data is edited to a size 
less than or equal to the available capacity, then trans- 

so mitted to mobile terminal 20. 

[0038] Mobile terminal 20 receives the data, and 
transmits OK when reception is complete. Information 
center 10 responds to the reception of the OK command 
by transmitting LOGOUT to indicate the end of commu- 

55 nication and disconnecting the line. This terminates the 
transmission service of data. Information center 10 
charges a fee for these services to the ID account. 
[0039] Mobile terminal 20 stores the received data in 
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data memory 24. As the size of the received data is less 
than or equal to the available capacity of data memory 
24, the received data can readily be stored in its entirety 
and thus, situations can be prevented where the 
received data cannot be stored in its entirety and cannot 
be fully utilized due to insufficient available capacity in 
data memory 24. 

[0040] In this embodiment in particular, data is 
assigned priority and it is possible to receive only the list 
information. Therefore, if the user desires further infor- 
mation based on the received list information, the user 
can obtain the required information by reorganizing the 
data within the users data memory 24 and again 
accessing information center 1 0. 
[0041] In particular, by presenting a list of received 
electronic mail to the user, the user of the mobile termi- 
nal can know what sort of electronic mail has arrived. 
An example of the list of received electronic mail is 
shown in Fig. 5. The list includes columns for number 
(No:), sender, date, and title. Therefore, by looking at 
this list, the user may be able to recognize the necessity 
of a particular mail, for example, if mail is marked 
urgent. By looking at the received mail list, the user can 
know the importance or urgency of each piece of mail. 
Thus, using the list, desired mail can be obtained. Fur- 
thermore, based on this electronic mail list, urgent cor- 
respondence and the like can be obtained in a reliable 
and timely manner. Additionally, data (such as a flag) 
indicating the importance or urgency can also be 
appended to the list. Accordingly, the importance or 
urgency can be displayed in the list with a small amount 
of data. 

[0042] If there are a plurality of information requests 
from the mobile terminal including requests for elec- 
tronic mail, it is preferable to create data with priority 
given to electronic mail. 

[0043] Although the above-mentioned embodiment 
describes this invention as applied to a mobile terminal 
apparatus, the invention is also applicable to a portable 
terminal apparatus. 

[0044] Next, Fig. 6 shows an overall configuration of 
the system of the present invention. The system shown 
in Fig. 6 is basically the same as the system shown in 
Fig. i. A communications server 52, a service/mail 
server 54, and a database 56 are provided in informa- 
tion center 10. Communications server 52 conducts 
communications by connecting to mobile terminal 20 via 
network 30. Service/mail server 54 is connected, such 
as through public telephone lines or dedicated lines, to 
video data provider 42, weather/news provider 44, and 
shop information provider 46. The various types of data 
obtained from video data provider 42, weather/news 
provider 44, and shop information provider 46 are 
stored in database 56. Furthermore, service/mail pro- 
vider 54 is also connected to the Internet through tele- 
phone lines and can obtain various types of data via the 
internet. Information center 10 supplies data that has 
been stored in advance in database 56 to the mobile 



terminal. However, various types of information can be 
obtained and provided according to request from mobile 
terminal 20. Furthermore, mobile terminal 20 may be 
connected to the Internet. 

5 [0045] In addition, the medium which stores the infor- 
mation communication control programs may be of any 
form, such as a CD-ROM, that can store programs. The 
programs may be provided through communications. 
The program for mobile terminal is preferably provided 

w from the information center to the mobile terminal 
through communications. 

Industrial Applicability 

is [0046] The present invention is applicable to terminal 
apparatus carried in a vehicle and the like for providing 
various types of information to a driver and the like, to 
apparatus in a center for providing information to the ter- 
minal apparatus, and systems including both apparatus. 

20 [0047] While there has been described what is at 
present considered to be a preferred embodiment of the 
invention, it will be understood that various modifica- 
tions may be made thereto, and it is intended that the 
appended claims cover all such modifications as fall 

25 within the true spirit and scope of the invention. Pro- 
grams can be provided by CD-ROM or through commu- 
nications, and the programs are executed at computers 
in mobile terminals and information centers. 

30 Claims 

1. A mobile terminal data communications control 
apparatus capable of receiving various types of 
data sent from an information center and storing 
35 the data to a memory in the mobile terminal, 
wherein the data communications control appara- 
tus transmits the available capacity of the memory 
to the information center. 

40 2. The apparatus according to claim 1 wherein the 
data communications control apparatus transmits 
the available capacity value in the memory to said 
information center as a response to an inquiry 
regarding the available capacity in memory is 

45 received from the information center. 

3. The apparatus according to claim 2 wherein the 
data communications control apparatus simultane- 
ously transmits, when transmitting said available 

so capacity value, an information request that speci- 
fies the data contents desired from the information 
center. 

4. The apparatus according to claim 3 wherein the 
55 data communications control apparatus transmits 

the available capacity value and the information 
request in a single data frame. 
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5. An information center data communications control 
apparatus for transmitting various types of data to a 
mobile terminal, wherein the data communications 
control apparatus determines the amount of availa- 
ble capacity in a memory carried in the mobile ter- 5 
minal, edits the data to be transmitted in 
accordance with the determined amount of availa- 
ble capacity, and transmits an amount of data that 
does not exceed said available capacity. 

10 

6. The apparatus according to claim 5 wherein the 
data communications control apparatus requests 
the mobile terminal to transmit the available capac- 
ity value of said memory and obtains the available 
capacity value as a response to the request is 



7. The apparatus according to claim 6 wherein the 
data communications controi apparatus obtains 
from the mobile terminal, together with said availa- 
ble capacity value, an information request that 20 
specifies the data contents desired from the infor- 
mation center. 

8. A data communications control system for transmit- 
ting various types of data from an information 25 
center to a mobile terminal, wherein: 

the available capacity in a memory for storing 
data sent from the information center is trans- 
mitted by the mobile terminal. 30 
the data intended for transmission is edited by 
the information center, and 
an amount of data that does not exceed the 
available capacity Is transmitted by the informa- 
tion center. 35 

9. The system according to claim 8 wherein the data 
communications control system requests the 
mobile terminal to transmit the available capacity 
value of said memory and obtains the available 40 
capacity value as a response to the request. 

10. The system according to claim 9 wherein the data 
communications control system obtains from the 
mobile terminal, together with said available capac- 45 
ity value, an information request that specifies the 
data contents desired from the information center. 

11. The apparatus or system according to any one of 
claims 5-10 wherein the information center com- 
pares the size of the data intended for transmission 
to the mobile terminal with the available capacity 
sent from the mobile terminal and, based on this 
comparison, edits the data to be transmitted so that 
the size thereof does not exceed the available 55 
memory capacity. 

12. The apparatus or system according to claim 11 



wherein the data communications control appara- 
tus or system organizes the contents of the data 
intended for transmission by the information center 
according to priority and selects and transmits data 
having a higher priority when the comparison result 
indicates data editing should be performed. 

13. The apparatus or c system according to claim 12 
wherein the information center separates the data 
intended for transmission into information list data 
and detailed content data, and assigns a higher 
transmission priority to the information list data. 

14. The apparatus or system according to claim 13 
wherein said information list data is a list of 
received electronic mail. 

15. A data communications control method for transmit- 
ting various types of data from an information 
center to a mobile terminal wherein: 

the mobile terminal transmits the available 
capacity in a memory for storing data sent from 
information center; and 

the information center edits data to be transmit- 
ted in accordance with the available capacity 
and transmits an amount of data that does not 
exceed the available capacity. 

1 6. The method according to claim 1 5 wherein the data 
communications control method requests the 
mobile terminal to transmit the available capacity 
value of said memory and obtains the available 
capacity value as a response thereof. 

17. The method according to claim 1 6 wherein the data 
communications control method obtains from the 
mobile terminal, together with said available capac- 
ity value, an information request that specifies the 
data contents desired from the information center. 

18. The method according to any one of claims 15-17 
wherein the information center compares the size 
of the data intended for transmission to the mobile 
terminal with the available capacity value sent from 
the mobile terminal and, based on this comparison, 
edits the data to be transmitted so that the size 
thereof does not exceed the available memory 
capacity. 

19. The method according to claim 18 wherein the 
information center 

organizes the contents of the data intended for 
transmission by the information center accord- 
ing to priority, and 

selects and transmits data having a higher pri- 
ority, 
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when the comparison result indicates data edit- 
ing should be performed. 

20. The method according to claim 19 wherein the 
information center separates the data intended for 
transmission into information list data and detailed 
content data, and assigns a higher transmission pri- 
ority to the information list data. 

21. The method according to claim 20 wherein said 
information list data is a list of received electronic 
mail. 

22. A medium on which is stored a data communica- 
tions control program in a mobile terminal for 
receiving various types of data sent from an infor- 
mation center and storing the data to a memory 
having a predetermined capacity, wherein the data 
communications control program transmits the 
available capacity in the memory to the information 
center. 

23. The medium according to claim 22 wherein the 
stored data communications control program trans- 
mits the available capacity value of the memory to 
said information center when a response to an 
inquiry regarding the available capacity in said 
memory is received from the information center. 

24. The medium according to claim 23 wherein the 
stored data communications control program simul- 
taneously transmits, when transmitting said availa- 
ble capacity value, an information request that 
specifies the data contents desired from the infor- 
mation center. 



28. The medium according to claim 27 wherein the data 
communications control program obtains from the 
mobile terminal, together with said available capac- 
ity value, an information request that specifies the 

5 data contents desired from the information center. 

29. The medium according to claim 27 wherein said 
data communications control program compares 
the size of the data intended for transmission to the 

10 mobile terminal with the available capacity value 
sent from the mobile terminal and, based on this 
comparison, edits the data to be transmitted so that 
the size thereof does not exceed the available 
memory capacity. 

15 

30. The medium according to claim 29 wherein the 
information center organizes the contents of the 
data intended for transmission by the information 
center according to priority and selects and trans- 

20 mits data having high priority when the comparison 
result indicates data editing should be performed. 

31. The medium according to claim 30 wherein the 
information center separates the data intended for 

25 transmission into information list data and detailed 
content data, and assigns a higher transmission pri- 
ority to the information list data. 

32. The medium according to claim 31 wherein said 
30 information list data is a list of received electronic 

mail. 



35 



25. The medium according to claim 24 wherein the 
stored data communications control program trans- 
mits the available capacity value and the informa- 
tion request in a single data frame. 40 

26. A medium on which is stored a data communica- 
tions control program in an information center for 
transmitting various types of data to a mobile termi- 
nal, wherein the data communications control pro- 45 
gram detects the amount of available capacity in a 
memory carried in the mobile terminal, edits the 
data to be transmitted in accordance with the 
amount of available capacity, and transmits an 
amount of data that does not exceed the available so 
capacity. 

27. The medium according to claim 26 wherein said 
data communications control program requests the 
mobile terminal to transmit the available capacity ss 
value of said memory and obtains the available 
capacity value as a response to the request. 
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Fig. 2 
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Fig. 3 
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Fig. 4 
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